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The source and role of the acid mucopolysae-
charide of the connective tissue matrix or ground
substance in fibrillogenesis has not been con-
clusively demonstrated. Presumptive evidence
has suggested its derivation from either tissue
mast cells (1), fibroblasts (2, 3) or plasma (4). Al-
though it is widely held that the carbohydrate
matrix is essential for deposition of adult collagen
fibers, recent considerations have prompted re-
evaluation of this concept (5).
Since the administration of compound 48/SO, a
condensation product of p-methoxyphenethyl-
methylamine, and HCHO effectively produces a
marked depletion of tissue mast cells in the rat,
it was considered worthwhile to explore various
parameters of wound healing in animals deficient
in this cellular component. Information derived
from such a study would appear pertinent con-
cerning the role of the tissue mast cells in this
process.
MATERIALS AND METHODS
Forty-two adult female Wistar rats weighing
150 g. were subjected to a 4 cm. surgical incision
of the skin of the lower hack after preparation
of the area with surgical soap and alcohol. The
wounds were approximated with 4 evenly spaced
metal clips. A nniform, circular skin defect was
also produced in the skin of the dorsolateral aspect
of the thorax in all animals by a 6 mm. dermal
"punch." Twenty-one of the rats (Gronp A) were
treated with successive daily intraperitoneal in-
jections of 0.2, 0.4, 0.5 and 0.6 mg. of compound
48/SOt prior to wounding and 1 mg. daily until
conclusion of the experiment 21 days later. The
remainder of the animals were untreated (Group
B). All rats were housed in individual cages and
allowed water and a standard laboratory ration
ad lib. Three animals of each group were sacrificed
2, 5, 8, 12, 14, 17 and 21 days after wounding.
Wound contraction was estimated by planim-
etry of the skin defect on the thorax. Tensile
strength of the surgical wounds was determined
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from uniform transverse strips of areas between
the metal skin clips, measuring 1 cm. in width
and 2 cm. on each side of the defect. One end was
suspended from a ring stand and a paper cup
attached to the other. Water was slowly delivered
intothe cup until disruption of thewound occurred.
Tensile strength for each wound was based on the
average of several readings and expressed as
quantity of water necessary to produce disruption.
Other portions of the surgical wound and a
section of abdominal skin were processed for
histologic study after fixation in Zenker's acetic
fluid and absolute alcohol. Sections were stained
with hematoxylin and eosin, Masson triehrome,
and Wilder reticulum methods for the recognition
of collagen and reticulum fibers which were sub-
jectively graded from 1—3 depending upon ap-
parent quantity. Aleian blue and thionin
(1:10,000) were utilized for demonstration of
acid mueopolysaecharide and tissue mast cell
counts were performed on thionin-stained sections
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189
190 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
DAYS
FIG. 1. Comparison of tensile strength and
wound contraction in treated (Compound 48/80)
and untreated rats.
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FIG. 2. Histologic estimation of reticulum,
collagen and acid mucopolysaccharide (AMP) in
healing wounds of treated (Compound 48/80) and
untreated rats. Results in both groups are similar
and represented by single curves.
of abdominal skin and wounds from treated and
untreated animals after alcohol fixation.
RESULTS
Mast cells in untreated animals were fewer in the
skin of the back adjacent to the surgical wounds
than in the skin of the abdomen (Table I). In both
sites marked depletion of tissue mast cells was
observed in animals treated with compound
48/80. Some apparent restoration of mast cells
was noted in sections obtained from animals
sacrificed at 12—21 days following treatment.
However, in no instance were they as numerous or
as densely granulated as noted in untreated,
wounded animals. No significant differences were
apparent in tensile strength or rate of contraction
of the wounds in treated and untreated animals
(Fig. 1). Similarly, histologic appraisal of the con-
tent of collagen, reticulum fibers and acid muco-
polysaccharide in the surgical incisions from
animals of both groups was comparable at all time
intervals studied (Fig. 2).
DISCUSSION
The sequential pattern of wound healing char-
acterized by an early "substrate" phase with
abundant acid mucopolysaceharide and a later
"collagen" phase noted in these experiments is
similar to that observed by others (6). Similarly,
the rate of contraction and relationship of tensile
strength to increase in collagen of healing wounds
is in agreement with other studies in this regard
(4). The fewer number of mast cells encountered
in the skin of the back adjacent to the surgical
wounds than in the abdominal skin of untreated
animals would appear to represent a normal
anatomical variation in distribution of these cells.
Cellular depletion in both sites, however, was
proportionately similar. The failure to observe
differences in these parameters of wound healing
in normal animals and in those in which effective
mast cell depletion was accomplished comple-
ments previous studies in our laboratory in which
it was noted that depletion of mast cells had no
effect on the collagen-rich granuloma produced by
the injection of earrageenin (7). The partial
restoration of sparsely granulated tissue mast
cells, observed after 12 days of treatment with
compound 48/80 has been observed previously in
the subcutaneous tissue of rats subjected to
chronic dosage of this agent (8). The presence of
appreciable numbers of sparsely granulated mast
cells after 12 days would not be expected to have
an effect on the parameters of wound healing in-
vestigated. This information indicates that this
cellular element plays little role in fibrillogenesis
in the experimental model utilized. The absence of
a proliferation of tissue mast cells as revealed in
mast cell counts in the wounds of untreated
animals also tends to support this contention. The
presence of abundant, histochemically demon-
strable acid mueopolysaccharide in the wounds of
animals devoid or markedly depleted of mast cells
also militates against the concept that this ma-
terial is a secretory product of such cells in this
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species. A similar conclusion was made by Taylor
and Saunders (9) in their histochemical study of
formation of fibrous tissue about gelfoam pledgets
in the subcutaneous tissue of rat.
SUMMARY
Effective depletion of tissue mast cells in rats
by administration of compound 48/80 failed to in-
fluence tensile strength, rate of wound contraction
or qualitative aspects of wound healing in these
animals. These findings appear to minimize the
role of the tissue mast cell in fibrillogenesis in this
species.
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